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Ultrafast response in semiconductors
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Ultrafast response in semiconductors

1
2

Coherence: constant phase difference

Quantum beats, optical Stark effect, etc.

dephasing

scattering
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Rhenium disulfide (ReS2)

S. Sim et al. Nature Commun. 7, 13569 (2016)
S. Tongay et al. Nature Commun. 5, 3252 (2014)
O. Aslan et al. ACS Photonics 3, 96 (2015)

Re chain (b axis)

• Layered TMD
• Anisotropic structure
• Direct or indirect?

• Anisotropic excitons

(b axis)



Quantum beats

J. Shah. Ultrafast spectroscopy of semiconductors and semiconductor nanostructures, Springer (1999)
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dephasing

Quantum beats
• THz pulse generation
• Ultrafast optical modulator
• Lasing without inversion
• Quantum information processing
• etc..



Quantum beats in ReS2

Oscillation period:

X1-X2 energy difference: 

Polarization-dependent 
quantum beats

S. Sim et al. Nature Commun. (2018)
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Polarization dependent quantum beats
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S. Sim et al. Nature Commun. (2018)



Optical Stark effect

Mysyrowicz et al, Phys. Rev. Lett. 56, 2748 (1986). 
Sie et al. Nature Mat. 14, 290. (2015).
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Optical Stark effect in ReS2
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S. Sim et al. Nature Commun. (2016)
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Selective observation of optical Stark shift in X1
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Selective observation of optical Stark shift in X2
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Thickness dependent exciton dynamics

S. Sim et al. in preparation (2018)
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Thickness dependent exciton dynamics

S. Sim et al. in preparation (2018)
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Polarization dependent exciton dynamics

G. Bordia et al. in preparation (2018)
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3D Rashba spin splitting material

N. Ogawa et al., PRB 90, 125121 (2014)
S. Sim et al. in preparation (2018)
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Spin carrier dynamics in BiTeBr

S. Sim et al. in preparation (2018)
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Spin carrier dynamics in BiTeBr

S. Sim et al. in preparation (2018)
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Summary
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